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The accurate atmospheric correction equation which should have been used in the 
Pathfinder data set to correct ozone absorption and Rayleigh scattering following 
Gordon et al. (1988) is:
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where

L	 is the calibration radiance at sensor
I 	 is Rayleigh scattering intensity from Gordons paper
Tr 	 is the transmission function of atmosphere with Rayleigh scattering
To 	 is the transmission function of atmosphere with ozone
m s 	 is the cosine value of the solar zenith angle
m v 	 is the cosine value of sensor zenith angles
Fo	 is the solar spectral irradiance above the atmosphere with a unit of
	 (Watts/m2 m m)
r o,r(q s,q v,j ) is the surface directional reflectance with ozone and 
	 Rayleigh scattering corrections

Following Gordon et al. (1983), the total transmission function for ozone (To) after 
two trips in the atmosphere is approcimated as:

To = exp(- t o/m s - t o/ m v)

1-  exp(- t r/m v)

However, the optical depth of Rayleigh atmosphere is reduced by a factor of 2 due to 
diffuse transmission, and the Rayleigh transmittance is given by:

Tr = exp(- t r/2m s - t r/2m v)
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Where t o, and t r are the optical thickness of ozone and Rayleigh in the atmosphere
respectively, and m v is the cosine of the satellite view angle. While t o is estimated
from ozone measurments from the TOMS instrumnet, t r is defined as:

t r = t 'r . exp(- altitude/8434(Atmospheric scale height in meters)) (4)

Where t 'r is atmospheric optical thickness at the sea level, which has a constant 
value of 0.057 and 0.02 for channels 1 and 2 respectively. The exponential term on 
the right hand side of Equation 4 is an adjustment to account for the variations in
Rayleigh optical thickness as a function of surface elevation.

However, in Pathfinder processing software the formula actually impemented for
calculating the surface reflectance with ozone and Rayleigh scattering corrections 
was:
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Where

m 's = cosine of the wrong solar zenith angle in the Pathfinder data base (q 's)

I' = I(q 's,q v,j )

T'o = exp(- t o/m 's - t o/m v)

T"o = exp(- t o/m 's)

T'r = exp(- t r/m 's). exp(- t r/m v)

To get (1) from (5), we now have:
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